The strain BerOc1
Members of the family Desulfovibrionaceae are ubiquitous. They populate both surface and deep subsurface environments and play a major role in the degradation of organic matter in anoxic zones, as well as in the biogeochemical cycle of metals [1] . In 2009, Ranchou-Peyruse et al. [2] demonstrated that the strain BerOc1
T had the capacity to methylate inorganic mercury, thereby making it more bioaccumulable. As a result, several studies have been conducted on this strain and its genome has been examined [3] [4] [5] [6] [7] . The whole-genome shotgun project for BerOc1 T has been deposited in the DNA Data Bank of Japan/European Molecular Biology Laboratory/GenBank under accession number LKAQ00000000. As a model strain, BerOc1 T has also been used as a positive control in the development of protocols designed to measure biomethylation activity in sulfate-reducing conditions [8, 9] . Historically, BerOc1
T was initially phylogenetically associated with the species 'Desulfovibrio caledoniensis' [2, 3] , then with 'Desulfovibrio dechloroacetivorans' [5] . On the basis of the 16S rRNA gene sequence, the genus Desulfovibrio is phylogenetically very broad. In 2016, Cao et al. [10] described the novel genus Pseudodesulfovibrio, of which Pseudodesulfovibrio indicus J2 T is the type strain. Desulfovibrio piezophilus [11] , Desulfovibrio profundus [12] , Desulfovibrio portus [13] and Desulfovibrio aespoeensis [14] have been reclassified as members of this novel genus. Four of these type strains originate from deep environments, such as a deep-sea hydrothermal areas, deep-sea sediments, sediments from 500 meters below the seafloor or water from granite formations, and three of them present optimal growth at a pressure of 10 MPa. Today, Pseudodesulfovibrio portus is the only representative from a surface environment in this genus. Originating from marine sediment, 'D. dechloroacetivorans' SF3 could represent a member of the genus Pseudodesulfovibrio. For a long time this strain was wrongly considered to be a type strain of this species, whereas in fact it did not fulfil all the conditions required and, moreover, it has since been lost [15, 16] . The BerOc1
T strain described in this article comes from sediments from a brackish lagoon. In view of its specific physiological characteristics and its scientific use in the context of studies on mercury biomethylation, we propose BerOc1 T as the type strain to represent the novel species Pseudodesulfovibrio hydrargyri sp. nov.
In 2004, sediments from the Etang de Berre (a brackish lagoon in southeastern France), contaminated with petroleum hydrocarbons and metals, were collected in sterile conditions then used to perform enrichments in the laboratory. The reconstituted anoxic media were supplemented, in particular, with octadecane as a carbon source and sulfate as a terminal electron acceptor. Isolations in deep agar led to isolation of strain BerOc1
T [17] . After incubation for one week at 30 C, cells produced small white colonies. The aim of the initial study was to understand the anoxic degradation process of hydrocarbons in these sediments. In parallel, this strain was tested in a study aimed at estimating the mercury methylation potentials of different species of sulfate-reducing bacteria [2] . The cultures displayed high methylation rates. Therefore the strain was subsequently selected as the model strain for this subject. BerOc1 T was routinely cultivated in anoxic liquid medium, with the basic medium having been used for its isolation, with the following composition per litre: 0. 25 [20] . The final pH was adjusted to 7 with an anoxic solution of 10 M NaOH. The medium was prepared under anoxic conditions as described by Berlendis et al. [21] .
The purity of strain BerOc1
T was established following multiple observations under a phase contrast microscope (BX60, Olympus) and analysis of the 16S rRNA gene sequences over several subcultures. The cells were small, curved-rod vibrio-type bacilli, with a length of 2.8 µm and a width of 0.4 µm. These vibrios were motile, asporulated and Gram-stain-negative. The oxidase test was negative (oxidase reagent kit, BioM erieux) but the presence of a catalase was demonstrated by the release of oxygen in the presence of a 9 % (v/v) H 2 O 2 solution, indicating that, like several other strictly anaerobic members of the family Desulfovibrionaceae, BerOc1
T may be aerotolerant. The DNA of the cultures was extracted using a commercial DNA extraction kit (MoBio) following the manufacturer's protocol. The 16S rRNA bacterial gene was amplified using the 8F-1489R primer set [22, 23] . The amplicons were sequenced by QIA-GEN Genomic Services (Hilden, Germany). The sequence obtained was then aligned with the sequences of representatives of the family Desulfovibrionaceae (1337 positions) obtained from international databases (National Centre for Biotechnology Information) and the pairwise evolutionary distances were computed according to the Kimura twoparameter model using MEGA 6.06 software [24] . The phylogenetic tree presented in Fig. 1 
indicated that BerOc1
T represented a member of the genus Pseudodesulfovibrio.
BerOc1
T revealed a 98.9 % sequence similarity with 'D. dechloroacetivorans SF3', a 98.3 % similarity with P. indicus J2
T and a 96.5 % similarity with P. portus MSL79 T . Although
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Escherichia coli ATCC 11775 T (X80725) 0.02 Fig. 1 . Phylogenetic tree based on partial 16S rRNA sequences, showing the position of BerOc1 T within the Pseudodesulfovibrio subcluster. The tree was reconstructed using the neighbour-joining method with 1337 positions in the final dataset. Evolutionary analyses was conducted using MEGA6.06 [24] . Bar, 0.02 substitutions per site.
it is not a type strain, 'Desulfovibrio desulfuricans' ND132 was also included in the phylogenetic tree as this strain has also been used as a model in mercury biomethylation studies [25] . Its affiliation to Desulfovibrio desulfuricans is incorrect since this strain actually represents a member of the genus Pseudodesulfovibrio. Strains BerOc1 T , J2 T and ND132 have undergone whole-genome sequencing [7, 26, 27] . Analysis of the average nucleotide identity (ANI) was therefore performed using two web-based services: ANI BerOc1T vs J2T =83.98 %; ANI BerOc1T vs ND132 =87.59 % and ANI J2T vs ND132 =84.20 % (http://enve-omics.ce.gatech.edu/ ani/index; [28] ) and ANI BerOc1T vs J2T =83.55 %; ANI BerOc1T vs ND132 =87.92 % and ANI J2T vs ND132 =84.44 % (https:// www.ezbiocloud.net/tools/ani; [29] ). These cut-off scores of less than 95 % indicated that the three strains represented different species [30] [31] [32] [33] . The genes encoding subunits a and b of the dissimilatory-type sulfite reductase were found in the genome of BerOc1 T and were similar to those of P. indicus and D. desulfuricans (94-97 %). A DNA G+C content of 62.6 mol% was determined by reverse-phase HPLC using the method of Mesbah et al. [34] by the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ, Braunschweig, Germany).
The growth of BerOc1
T was monitored by recording the OD 600 , directly inserting Hungate tubes containing 10 ml of inoculated medium into a Cary 50 model Scan spectrophotometer (Varian). Each condition was tested in triplicate. Growth was confirmed by examination under the microscope and the results are summarized in Table 1 . To determine the optimal growth conditions (temperature, pH, NaCl), lactate was used as an energy and carbon source in the presence of sulfate (20 mM) as a terminal electron acceptor. BerOc1
T grew at between 25 and 35 C (optimum 30 C). As regards pH, the strain displayed growth from pH 6.03 to pH 7.4. Finally, the strain needed NaCl to develop and grew with between 0.2 and 4 % NaCl (w/v, optimum 1.5 %). Different terminal electron acceptors were tested in the presence of lactate (10 mM). BerOc1
T demonstrated growth in the presence of sulfate (20 mM), DMSO (10 mM), thiosulfate (20 mM) and sulfite (10 mM) but it was incapable of growing when the final electron acceptor was nitrate (20 mM), elementary sulfur (0.1 %, w/v), fumarate (10 mM), nitrite (5 mM) or iron citrate (10 mM). Out of 19 different substrates (10 mM) including organic acids (acetate, pyruvate, lactate, etc.), sugars (glucose, fructose, galactose, etc.), an amino acid (alanine), an amino alcohol (choline) or alcohols (ethanol, butanol, propanol, etc.), only pyruvate could be fermented by the strain. In the presence of sulfate (20 mM), the strain exhibited growth on a relatively small number of substrates: lactate, pyruvate, fumarate and ethanol (weakly) at concentrations of 10 mM each and hydrogen (1 bar). Other substrates were tested at a final concentration of 10 mM (unless another concentration is specified) and did not enable bacterial growth: glucose, fructose, mannose, galactose, cellobiose, lactose, ribose, sucrose, gluconate, methanol, butanol, glycerol, 1-propanol, pentanol, phenol (5 mM), peptone (0.5 g l À1 ), acetate, acetate/formate, propionate, butyrate (5 mM), valerate (5 mM), betaine (5 mM), octanoate (5 mM), palmitate (5 mM), stearate (5 mM), tartrate (5 mM), benzoate (5 mM), malate, succinate, citrate (5 mM), glycolate (5 mM), formate, acetone, yeast extract (1 %, w/v), casamino acids (1 %, w/v), alanine, valine, leucine, serine, arginine, methionine, glutamate, aspartate, glycine, cysteine and choline. The total fatty acid content was analyzed by DSMZ using the protocol presented by Berlendis et al. [21] . The predominant fatty acids (>1 %; Table 2 1 %) . Two of the three main cellular fatty acids characteristic of members of the genera Desulfovibrio and Pseudodesulfovibrio were found (iso-C 15 : 0 and iso-C 17 : 0 ) whereas the third was not detected (iso-C 17 : 1 !9c). Like all members of the genera Desulfovibrio and Pseudodesulfovibrio, BerOc1
T is chemoorganotrophic, strictly anaerobic, Gram-stain-negative, with motile vibrio-shaped cells. This strain was incapable of using acetate as an energy and carbon source in the presence of sulfate and there was no growth on the eight carbohydrates tested (glucose, fructose, mannose, galactose, cellobiose, lactose, ribose and sucrose). The strain has hydrogenases and a sulfite reductase (genes found in the genome). The phylogenetic analysis based on the 16S rRNA gene sequences positioned BerOc1
T among the members of the genus Pseudodesulfovibrio. It shares with the other type strains of members of this genus, in particular P. indicus J2 T , a relatively high G+C content of 62.6 mol%. Numerous experiments conducted on strains BerOc1
T and ND132 have demonstrated that they are capable of methylating mercury [2, 25] . To our knowledge, no such tests have been performed on P. indicus J2
T but analysis of its genome shows that it also possesses the hgcA and hgcB genes. We can therefore assume that the three strains share this capacity [7, 25] .
Although several predominant fatty acids can be found among those identified in the different type strains of the members of the genus Pseudodesulfovibrio, the composition was unique to BerOc1
T and some of these fatty acids were specific to it, such as C 18 : 1 !7 (10.0 %), iso-C 16 : 0 (3.8 %), C 14 : 0 (2.8 %) and iso-C 14 : 0 (1.1 %). Phylogenetic analysis based on the 16S rRNA gene affiliated BerOc1 T , with a 98.3 % similarity, with P. indicus J2
T but comparison of their genomes revealed an ANI of 83.98 %, indicating that these represented two different species from a phylogenetic point of view. When the terminal electron acceptor was sulfate, The type strain, BerOc1
T , was isolated from a French lagoon with brackish water, contaminated with petroleum hydrocarbons and heavy metals. The genomic DNA G+C content of the type strain was 62.6 mol%. BerOc1
T has been deposited in two international collections (DSM 10384 T =JCM 31820 T ).
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